Abstract
Introduction 40
Microorganisms have been implicated in a variety of problems within the food, oil, 41 paper and medical industries [1] . The ability of microorganisms to attach to surfaces 42 provides an evolutionary advantage allowing maturation, increased survival and 43 symbiotic relationships to be established within the biofilm environment. 44
Upregulation of specific genes allow and the associated molecular processes enable 45 planktonic free-flowing cells to attach to surfaces, aggregate and form a hydrated 46 extracellular polymeric matrix which is phenotypically advantageous for survival [2] . 
I.
The accessory gene regulator system (agr) 527
• The accessory gene regulator system (agr) consists of two units RNA-II 528 and RNA-III. Transcription is dependent on the activation of their 529 respective P2 and P3 agr promoters. 530
• RNA-II consists of four genes agrB, agrD, agrC and agrA. 531
• An autoinductive pathway results in RNA-II and RNA-III (the effector 532 molecule of the agr system) transcription via the activation of the 533 promoters P2 and P3 by activated AgrA aided by SarA. 534
• Staphylococcal accessory regulator gene has been implicated in the agr 535 quorum sensing system of staphylococci but mediates biofilm formation 536 via an agr independent pathway. 537
• The importance of agr to the biofilm process is greatest at the detachment 538 phase of growth. 539
• Detachment in staphylococci occurs due to the production of short 540 amphipathic peptides known as phenol-soluble modulins, e.g. δ-toxin, 541 encoded by regulatory RNA-III molecule and mediated by the agr 542 regulatory system. 543
II. Quorum sensing in staphylococci: the luxS system 544
• luxS has been linked to preventing the production of polysaccharide 545 intercellular adhesin in staphylococci via downregulation of icaADBC 546
•
The luxS quorum sensing system is present in both Gram-positive and 547
Gram-negative bacteria and results in the formation of autoinducing peptide-II 
